The epidermal growth factor receptor mediates radioresistance.
The epidermal growth factor (EGF) receptor is frequently overexpressed in malignant tumors, and its level is correlated with increased cellular resistance to ionizing radiation. However, no precedent studies have investigated whether expression of EGF receptor would by itself confer on cancer cells resistance to radiation. The current study is aimed to address this question. A full-length human EGF receptor expression vector was transfected into the OCA-I murine ovarian carcinoma cells for stable clones expressing various levels of EGF receptors. Apoptosis and cell clonogenic survival assays were used to evaluate the sensitivity of the resulting cell clones to ionizing radiation. OCA-I cell clones expressing various levels of EGF receptor (OCA-I EGFR) were obtained. These clones showed an EGF receptor level-dependent increase in resistance to ionizing radiation, measured by apoptosis and cell clonogenic survival assays. Compared with the results for parental OCA-I and control vector-transfected OCA-I cells at the 10% cell survival level, the radioresistance was increased by a factor of 1.60 for EGFR-C5 (high level of EGF receptor expression), 1.37 for EGFR-C3 (intermediate level of EGF receptor expression), and 1.28 for EGFR-C1 (low level of EGF receptor expression). Treatment of the OCA-I EGF receptor transfectants with the anti-EGF receptor monoclonal antibody C225 downregulated the levels of EGF receptor, reduced the phosphorylation levels of EGF receptor downstream substrates (such as Akt and MAPK), and reversed the cellular radioresistance. Our results demonstrate that overexpression of the EGF receptor conferred cellular resistance to ionizing radiation. The EGF receptor is thus a valid target for potential radiosensitization.